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ABSTRACT: The disclosed embodiment of the present inven- 
tion is a method of storing pictorial information on and 
retrieving pictorial information from a movable storage media 
to permit rapid access and retrieval of such information for 
displaying either the whole or a submultiple of the whole of 
the pictorial information in a minimum of time. The disclosed 
method comprises writing blocks of such information on a 
magnetic drum, with each block being formed of one or more 
lines of the scanned information. The blocks are arranged in 
step fashion on the drum with each successive block being 
spaced along the direction of travel of the drum a distance 
equal to the line length of the smallest picture to be displayed. 
In the disclosed embodiment, each block is formed of four 
scan lines written in 16-bit parallel format on the drum, and 
the spacing of each block is equal to the distance occupied by 
one-fourth of a scan line of information. Since the scanned in- 
formation is greater than the displayed information, that por- 
tion of the information which is to be displayed is read from 
the drum, compressed by means of logic circuits, and supplied 
to a display storage. The information in the display storage is 
continuously read and supplied to a CRT for display to an 
operator. 
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METHOD OF STORING. INFORMATION ON AND 
RETRIEVING INFORMATION FROMA MAGNETIC 
DRUM — 


‘This invention nrelates ‘poneraliy toa ‘method of toring itifor- 
mation on a movable storage media and more particularly to 
an information storage and retrieval method for a display 
system which permits rapid construction ofa partial display of 
the entire sore of information. - 

Selective mapping of information on a magnetic drum to 
permit rapid access and retrieval has been employed in the 
past. However, these prior arrangements usually position the 
moat obvious information to be read successively in serially 
adjacent areas on the storage media. That is, if pictorial infor- 
mation is to be stored on a magnetic drum, successive scan 
lines are mapped serially around the. periphery: of the: drum. 
Such mapping of pictorial information, however, does not per- 
mit rapid access and retrieval when either the: whole of the 
pictorial information or a.submultiple of the whole of the Pic- 
‘torial information is to be displayed to an operator. 

If it is desired to display a portion of the entire pictorial in- 


_ 3,599, 178 


5 


2 


FIG..7 is a block diagram of the retinas: register illustrated 


-in FIG..6 with the input circuit arranged: to be employed with 
‘the circuit illustrated in FIG. 5 for one:mode of operation; 


~ FIG. 8 is a block diagram of the reformat register illustrated 


_in FIGS. 6 and 7 with the input circuit: thereof arranged for 


-- being employed with the circuit illustrated i in FIG. 5; but i in 


another mode of operation; ; 
FIG. 9 is a block diagram of one.of.the stages of the refor- : 


mat register illustrated in FIGs: 6, 7 and:8; 
10 


20. 


formation, for example, one-fourth of the total. pictorial infor-. 


mation, only one-half of the information of each scan line is 
required to be read. If pictorial information is written in serial 
fashion around the periphery of a.drum, each scan line of in- 
formation must be completely ‘traversed across. its. entire 
length -before a subsequent: scan line can be read. Con- 
sequently, during a display mode in which one-fourth of the 
total picture is displayed; for example, useful womens ® is 
retrieved only during one-half of the total time. : 
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FIG. 10 is a map of the pictorial:information recorded on 
the display storage illustrated in FIG.:1; and 

FIG: 11 is a representation of the.areas.of a pictorial i image 
which can be rapidly displayed to an operator by employing 
the principles of the present invention:in conjunction. with the 


- display system illustrated; in FIG. 1. 


Like reference numerals throughout the various ‘views of 
the drawings are fatended ‘to designate the same or similar 
structures. 

With reference to FIG. 1, there is shown.a display waten in 
which the ‘method of the present invention may be practiced. | 
A scanner station 12 scans.a document such as a microfilm 
aperture card or the like and: supplies. a video signal to a‘main 
storage unit 14. Preferably, the main storage unit 14 is formed 
ofa magnetic ‘drum. The video signal-:supplied: by. the scanner 
12 is inthe form of a serial:string of information bits and the 
main storage unit 14 includes reformat circuitry for convert- 


"ing the serial string of information into-1 6-bit parallel format. 
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:. Accordingly, the Present invention provides a:-novel ar- . 
rangement. for’ mapping ‘pictorial. information on a@ storage | 


media which permits more. 


method of the present invention comprises the steps of record- 
ing at least a first line ‘of the information along at least one 
track of the storage media, and recording a subsequent line of 
the. information a long. another track of the storage media 


id access and retrieval thereof. 
than prior known mapping. arrangements. Generally, the 
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When all of the pictorial information is-written.into storage, it 


is available for retrieval-and display to:an operator. * 
Ina typical application of the displays system ‘illustrated in 


‘FIG.-1, a microfilm aperture card is employed which contains 
’ pictorial information, “such” as line.- drawings, : with the 
“microfilm image being approximately. 24:million bits'of data 


representing the image in the form-of a video signal..More 


~ ‘specifically, the video signal is formed:of 4,096 lines. of infor- 


. mation each containing 6,144 bits of:information, A display 
- unit 16 for displaying the pictorial information:to an operator 
- consists of a television type ‘scan. of. 512X768. lines. Ac- 


40. 


which is spaced along the path of travel of the storage media. 


from the beginning of the recording of the first line by a 
distance occupied by the number of elements of information 
corresponding to the line length of the wallest picture to be 


'. “displayed: 


Accordingly, it is an object of the present invention to pro- 

vide a method of mapping pictorial: information on a storage 
- media which permits relatively rapid access and retrieval 
thereof for displaying. subroultipios of the total picture con- 
tent, 
A feature of the present invention resides i in the. provision of 
information blocks which are mapped in stepped fashion ona 
magnetic drum, such that the first portion of each block: cor- 
responding to the length of astep can be read from the drum 
during ‘I revolution thereof. 

These and other objects, features and advantages of the 
present invention will be.more fully ‘realized and understood 
from. the following detailed description when taken in .con- 
junction with the accompanying drawings, wherein: 


FIG. 1 is a block diagram of a display system in which the. 


method of the present invention may be employed, ° 

FIG. 2 is a map of information recorded on‘a storage media, 
which information is arranged in accordance with the princi- 
ples of the present invention; 

FIG. 3 is an enlarged soprerentgon of a portion ‘of the imap 
iHustrated in FIG..2; 

fig.. 4 is a partial. block and partial schematic diogtam of a 
portion of the data compression and reformat logic illustrated 
in FIG. 1 for one mode of operation of the display system; 

FIG. 5 is a partial block and @ partial schematic diagram of 
the data compression and reformat logic illustrated in FIG. 4 
for another mode of operation of the display system; 

FIG. 6 is a block diagram of another portion of the data 
compression and reformat logic illustrated in FIG, 1 which is 
emptoyed in combination with the circuit illustrated i in FIG. 4; 
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cordingly, it is necessary to either quickly select $1 2x768 bits 


of information out of the 24 million bits:in the main storage 14 


for display on. the display unit 16 or to. compress a. portion or 
all-of the 24 million: bits of information: in-the: main storage 


unit for display in the display unit-16.-Since acceptable selec- 


tion time of this ‘information from the main storage unit 14 is 
in the order of approximately: 0.5 second, the data storage 
layout within the storage unit 14 is of critical i importance. : 

A data compression and reformat logic circuit 18, which is 


‘under the control of. the. operator selects and compresses the 


data which is to.be displayed by mieans:of the display-unit ‘16, 
The selected data is supplied to a core:memory 20 which acts 

as a buffer in the transmission of information. The information 
in the core memory 20 is supplied to a display storage unit 22 
from which the information is continuously read and supplied 


as a video signal to the display unit 16; In one mode of opera- 


tion it is necessary.to supply information’ stored ‘in the. core 
memory 20 to a reformat area 24 on the:magnetic drum in the 
main storage unit 14 where such information is partially refor- 
matted and supplied through the data compression and refor- 
mat logic circuit 18 and the core memory 20 to the display 
storage unit 22. 

_In.a specific application of the display: system illustrated i in 
FIG. 1, the system has three modes of operation: namely, dis- 
play of any one-sixteenth of the microfilmed image, display of 


_any.one-fourth of the microfilmed image, and aeplay of the 


total:microfilm image. 

FIG: 11 illustrates: a representation: of. the. areas of the 
microfilmed image which can be displayed: during the one-six- 
teenth mode of operation. During the one-fourth mode. of 
operation of the display system, any. one of the four areas in 
each of the four quadrants of the sepredencatios, illustrated in 


FIG. 11 can be:displayed. 


If the display system is set in a mode to: display, for example, - 
one-fourth of the microfilmed image, the: only. information 
which is required to be read from the: main storage unit 14 is 
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one-half of the total lines of the pictorial information and one- 
half of the data elements from each of those lines. If successive 
scan lines of the pictorial information are mapped serially 
around the periphéry of the magnetic drum in the main 
storage unit 14, useful information would be retrieved 
therefrom only during one-half of the total read time. The 
present invention substantially. reduces the amount of time 
required to retrieve such information from the main storage 
unit 14 by mapping the information on the magnetic drum ina 
novel and unique arrangement. Such _arrangement is illus- 
trated in FIG. 2 of the drawings. 

As shown jin FIG. 2, the video jifortiation derived from 
scanning the first of four lines of the microfilmed image is 
recorded on tracks 26, 28, 30 and 32 to form a block of infor- 
mation designated with the reference numeral 34, Each scan 
line is recorded in, 4-bit parallel format, with the result that 
each block of information is recorded in 16-bit parallel for- 
mat. A subsequent block of scanned information which is 
formed of scan lines 4, §, 6 and 7 is recorded on tracks 38, 40, 
42 and 44 of the magnetic drum. Similarly, blocks 46 and 48 
are each formed of information derived from subsequent scan 
lines. The blocks 34, 36, 46 and 48 are spaced along the path 

- of travel of the magnetic drum from one another by a distance 
occupied by one-fourth of a line of information plus a relative- 
ly small gap to permit switching from reading one block to 
reading a subsequent block. 

If the display system illustrated in FIG. 1 is programmed to 
display one-sixteenth of the microfilm image, the mapping ar- 
rangement illustrated in FIG. 2 permits rapid access to any 
one-fourth line segment without any loss of time between the 
retrieval of information from one block and the retrieval of in- 

_ formation from another block. FIG. 3 illustrates in greater 

detail the upper left-hand corner of the recorded information 

iltustrated in FIG. 2. . 

If, for example, it is desired to display the area designated 
with the reference numeral $0 in FIG. 11, which constitutes 
one-sixteenth of the total image, it is necessary to retrieve 
from the main storage unit 14 the first one-fourth of each of 
the first 1,024 lines recorded | therein. Accordingly, after the 
first one-fourth of the block 34i is read, the magnetic drum i is in 
a position to permit retrieval of the information from block 
36. Similasly, after the first one-fourth of block 36 is read from 
storage, the magnetic drum is in'a position to permit retrieval 
of information from the block 46. 

If it is desired to display gne-fousth of the microfilmed 
image, for example, that portion represented by the areas SO, 
52, 54 and $6 in FIG. 11, it becomes necessary to scan the first 
one-half of each of the first 2,048 lines of the scanned image. 
For this example, after the first half of block 34 is read, the 
magnetic drum is in a position to permit retrieval of the infor- 
mation in block 46. If an interlace display system is employed, 
the information retrieved from blocks 34 and 46 form succes- 
sive lines of one field of the display which is obtained during | 
revolution of the magnetic drum. On a second revolution of 
the magnetic drum, the first half of blocks 36, 48, etc. are read 
to construct the secand field of the displayed image. 

If it is desired to display the total microfilm image, 4 revolu- 
tions of the magnetic drum are required. In each of the above 
described modes, however, there is no lost time during 
retrieval in which information must be traversed which is not 
required for the desired display. ‘ 

As shown in FIG. 3 of the drawings, the information is 
stored on the magnetic drum in 16-bit parallel format to form 
each information block. Each successive block of information 
is spaced from the preceding block along the path of travel of 
the drum by a distance equal to the distance occupied by 384 
bits which correspond to the space o¢cupied by one-fourth of 
a line of information plus a 32-bit gap for permitting switching 
from one block of information to another block of informa- 
tion. Accordingly, successive blocks of information recorded 
on the same tracks on the magnetic drum are spaced from one 
another by a.128bit gap, such that 2 32-bit gap exists between 
the end of each one-fourth of each block and the beginning of 
a succeeding block of information. 
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Since the present invention is a method of storing informa- 
tion on and retrieving information from a storage media to 
construct a unique mapping arrangement of such information 
on the drum, a description of the particular mechanics in- 
volved in reformatting the video information derived from the 
scanner 12 is not necessary for a complete understanding of 


- the invention and is well within the purview of one skilled in 
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the art. However, in-order to understand properly the useful- 
ness of the mapping arrangement of the present invention, a 
simplified explanation will be made of the more important 
function of the data compression and reformat logic 18 illus- 
trated in FIG. 1. ; 

With reference to FIGS. 3 and 4, a plurality of read-write 
heads 58a—p are employed for writing information on and 
reading information from the main storage unit 14. As previ- 
ously stated, the number of information bits corresponding to 
one microfilmed image which are stored on the magnetic 
drum of the main storage unit 14 are considerably greater than 
the number of bits employed to construct a display to an 
operator. If a full frame is to be displayed to the operator, data 
compression of 64 to | must be employed. A quarter picture 
display requires data compression of 4 to 1. Accordingly, dur- 
ing the one-fourth picture display mode, four immediately ad- 
jacent bits are combined to produce a single information bit 
for display. As shown in FIG. 3, each information bit is 
designated. with two numbers, the first of which corresponds 
to the scan line number, and the second of which corresponds 
to the position of the bit in the corresponding line. Informa- 
tion bits (0,0), (0,1), (1,0), and (1,1) correspond to im- 
mediately adjacent areas on the microfilmed image. Ac- 
cordingly, these information bits are combined by connecting 
the outputs of read heads 58a, 58d, 58¢, and S58f together to 
provide an output on a line 60. Accordingly, if any of these in- 
formation bits contain a “1,” the output on the line 60 will be 

“1.” However, only if all of these information bits are a ‘‘0” 
will the output on the line 60 be a “0.” Accordingly, during 
the one-sixteenth of picture mode of operation, the first out- 
put to appear on the line 60 will constitute the first bit of infor- 
mation of the first line to be displayed. 

The second bit of information of the first line which is to be 
displayed is formed by combining the bits (0,2), (0.3), (1,2), 
and (1,3). Therefore, by connecting the outputs of read heads 
58c, §8d, 58g and 58/ together an output will be provided on a 
line 62 which corresponds to the combined information con- 
tained in these bits. In practice, this combination of bits of in- 
formation or compression is performed by “OR” gates which 
are schematically represented by the connection of the out- 
puts of the read heads to one another. 

The output of read heads $8i—p are connected in a similar 
manner to provide outputs on lines 64 and 66. The initial out- 
puts from lines 64 and 66 form the bits of information which 
constitute the second line of the ultimate display. Since an in- 
terlace system is employed in the display, the initial informa- 
tion provided on the lines 60 and 62 forms the first line of a 
first field of the display and the initial information provided on 
the lines 64 and 66 provide the first line of a second field of 
the display. 

The second line of each field of the display during the one- 
sixteenth picture display mode will be derived from the out- 
puts of the read heads (not shown) associated with tracks 38, 
40, 42, and 44 of the magnetic drum. The information from 
each block is combined in the same fashion as described 
hereinabove for the information in block 34. 

During the one-quarter picture display mode of operation 
and the full picture display mode of operation, the outputs of 
all of the read heads S8a—p are connected together as shown 
in FIG. 5 to form an output on a line 68. The “OR” function 
provided by connecting the outputs of all of the read heads 
58a—p together provides a compression of 16 to 1 by combin- 
ing 16 immediately adjacent information bits to form a single 
information bit for display. During the one-quarter picture dis- 
play mode of operation, the first 768 bits of information ap- 
pearing on the line 68 form the first line of the first field of the 
display. When one-half of the block of information which 
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forms the first line of the first field has been read, the magnetic 
drum is in a position to read the information from a sub- 
sequent block which forms the second line of the first field of 
the display. As a result, during the one-quarter picture display 
mode of operation, the first field of the display is constructed 
during 1 revolution of the magnetic drum and the second field 
of the display is generated during the second revolution of the 
magnetic drum. The circuit illustrated in FIG. 5 is also em- 
ployed during the full picture display mode of operation, but 
the total compression of the information is not performed 
therein. Since the compression ratio provided by the circuit il- 
lustrated in FIG. 5 is 16 to 1, and a compression ratio of 64 to 
1 is required for the full picture display mode of operation, an 
additional 4 to 1 compression of the information appearing on 
the line 68 is required. 

The information derived from the circuits illustrated in 
FIGS. 4 and 5 must be reformatted before being supplied to 
the core memory 20 and the display storage unit 22. For the 
one-sixteenth picture display mode of operation, the circuit 
arrangement illustrated in FIG. 6 is employed for reformatting 
the data delivered on lines 60, 62, 64 and 66 of FIG. 4. A 
reformat register 70 which is formed of stages 70a—p is con- 
nected to respective outputs of the circuit illustrated in FIG. 4 
and to respective outputs of a decoder (not shown). In par- 
ticular, the terminals designated R1 are connected to line 60, 
the terminals designated R2 are connected to line 62, the ter- 
minals designated R3 are connected to line 64, and the ter- 
minals designated R4 are connected to line 66. The terminals 
designated T1, T2, T3 and T4 are connected to respective out- 
puts of a decoder (not shown) to-control the entry information 
from the lines R1—4 into the register stages 70a—p. The 
decoder provides a 4-count cycle which generates a gating 
pulse during the first count on the terminals T1, a gating pulse 
during the second count on the terminals T2, a gating pulse 
during the third count on the terminals T3, and a gating pulse 
during the fourth count on the terminals T4. 

FIG. 9 illustrates in block diagram form the structure of a 
typical one of the stages 70a—p. As shown therein, an ‘“‘AND” 
gate 76 is provided with a pair of inputs, one of which is con- 
nected to an input terminal 78 which is disposed for receiving 
digital bits of information thereon, and the other of which is 
connected to a terminal T which is disposed for receiving a bi- 
nary word or gating pulse thereon from a decoder. When the 
“AND” gate 76 is enabled by the existence of a gating pulse 
on the terminal T, the binary information appearing at the ter- 
minal 78 will be gated to the “SET” terminal of a flip-flop 80. 
If a ‘‘1” bit appears at the input terminal 78 when the “AND” 
gate 76 is enabled, the state of the flip-flop 80 will be changed 
to provide a ‘‘1” output on a line 82. If, however, a ‘“‘O” bit ap- 
pears at the termina! 78 when the “AND” gate 76 is enabled, 
the state of the flip-flop 80 will remain unchanged and a “0” 
will appear on the line 82. The line 82 is connected to one 
input of an “‘AND” gate 84 having another input thereof con- 
nected to a terminal C which is disposed for receiving a clock 
pulse thereon. 

Upon the occurrence of a clock pulse at the terminal.C, the 
information on the line 82 is gated to a line 72a. After the in- 
formation contained in the stage 70a is gated to the output line 
72a, a reset pulse is supplied to a terminal R which resets the 
flip-flop 80 to its initial state. 

Therefore, by the time sequenced application of gating pul- 
ses to the terminals T1—4, information is transferred into the 
register 70. When the register 70 has been filled with informa- 
tion, a clock. pulse supplied to the terminal C simultaneously 
gates all of the information contained therein onto output 
lines 72 and 74. After the information contained in register 70 
is gated to the output lines 72 and 74, a reset pulse is supplied 
to the terminal R which resets each of the stages 70a—p to 
their initial state in readiness to receive additional informa- 
tion. In actual practice, two reformat registers 70 are em- 
ployed, such that information can be supplied to one while in- 
formation is being removed from the other. 
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At the beginning of a particular-retrieval operation, the ini- 
tial information appearing on the’output lines 72 constitutes 
the first eight bits of the first line-of the first field of the display 
and the initial information appearing on the output lines 74 
constitutes the first 8 bits of the first line of the second field of 
the display. The information appearing on lines 72 and 74 is 
supplied to the core memory 20 where it is buffered and trans- 


_ ferred to the display storage 22..and written therein in 8-bit 


parallel in the format illustrated in:FIG. 10. 
As previously mentioned, during: the one-quarter picture 


_ display mode of operation and the full picture display mode of 
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operation, the output circuit for the:read heads 58 is as shown 
in FIG. 5. During the one-quarter ‘picture display mode of 
operation, the input circuit for the register 70 is as shown in 
FIG. 7, As shown therein, one input terminal of each of the 
stages 70a—p is connected to. the terniinal 78 which is 
disposed for receiving digital information from the line 68 (see 
FIG. 5). The other input terminal of each of the stages 70a—p 
is connected to a respective output of a decoder (not shown), 
such that the first bit of information appearing at the terminal 
78 is transferred into the stage 70a, the second bit of informa- 
tion is transferred into the stage 70d, the third. bit of informa- 
tion is transferred into the stage. 70c, etc. In this mode of 
operation, the decoder provides a:16 count cycle for entering 
information into the stages 70a—p in sequential order. 

At the beginning of a particular retrieval operation, the first 
digital word supplied on the output lines 72 constitutes the 
first 8 bits of the first line of the first field of the display and 
the initial digital word supplied on the output lines 74 con- 
stitutes the second 8 bits of the first line of the first field of th 
display. : 

As previously mentioned, during the one-quarter picture 
display mode of operation, one-half of each line length of the 
first four scan lines is sensed to develop the first line of the first 
field of the display. After the first half of the first four scan 
lines are traversed, the magnetic drum is in a position to per- 
mit retrieval of the information from block 46, which informa- 
tion is compressed to form the second line of the first field ‘of 
the display. Therefore, the first field of the display is 
developed during a first revolution of the magnetic drum and a 
second field of the display is developed during a second 
revolution of the drum by sensing information blocks 36 and 
48. , 

During the full picture display mode of operation, the input 
circuit to the reformat register 70 is changed from that shown 
in FIGS. 6 and 7 to that shown in FIG. 8. Digital information is 
supplied to the terminal 78 which is connected to one input of 
each of the register stages 70a—p. The other inputs of the 
stages 70a—p are connected to respective pairs of outputs 
from the decoder (not shown). As a result, the first 2 bits of in- 
formation appearing at the terminal 78 are entered into the re- 
gister stage 70a, the second 2 bits are entered into register 
70b, etc. In essence, the entry of 2 bits in succession into a sin- 
gle register stage performs an ‘“‘OR” operation with respect to 
those 2 bits. For example, if the first bit to be entered into re- 
gister stage 70a is a “0” the flip-flop: 80 will not change its 
state and a ‘‘0” second bit entered into the stage 70a will also 
not affect the state of the flip-flop 80, but a “1” second bit will 
change the state of the flip-flop 80. It can be readily ap- 
preciated that if the first bit of information entered into the re- 
gister 70a is a ‘‘1”’, the polarity of the second bit will not affect 
the altered state of the flip-flop 80. Accordingly, the informa- 
tion supplied on the output lines 72 and 74 is compressed by a 
ratio of 32 to 1 with respect to the originally scanned informa- 
tion. Consequently, additional compression is required of this 
information. 

As shown in FIG. 1, an output of the core memory 20 is con- 
nected to the reformat area 24 on the magnetic drum. This 
loop is employed during the full picture display mode of 
operation to permit a final compression of the data which is 
employed to construct a full picture display. The information 
supplied at the output lines 72 and 74 is transferred through 
the core memory 20 to the reformat area 24. During a first 


3,599,178 


7 


revolution of the magnetic drum, the information contained 
on the output lines 72 and 74 is derived from tracks 26, 28, 30 
and 32 of the magnetic drum: In order to form the first line of 
the first field of the display, the information. contained on 
tracks 38, 40, 42 and 44 must be combined with the previously 
sensed information. Therefore, during a second revolution of 
the magnetic drum, the information from block 36 is initially 
compressed by means of the circuit illustrated in FIG. 5 and 
the reformat register 70 and supplied through the core 
memory 20 to the reformat area 24. When the information 
derived from information block 36 is written into the reformat 
‘area 24, it is superimposed on the previously written informa- 
tion derived from the information contained in information 
block 34. Since only a‘‘1” information bit is effective to cause 
a writing operation, any previously recorded “0”’ information 
bit will remain unchanged by the presence of a subsequent 
“0” bit and will be changed by the presence of a subsequent 
“1” information bit. However, any previously written ‘1”’ in- 
formation bit will remain unchanged in the presence of any 
subsequent information bit of either polarity. As a result, an 
“OR” operation is performed during the second write opera- 
tion within the reformat area 24. Once this information has 
been completely compressed within the reformat area 24, it is 
transferred through the data compression and reformat logic 
circuit 18 and the core memory 20 to the display storage unit 
22. 

It can be readily appreciated that the above described 
method of mapping information on a storage media permits 
rapid access and retrieval of such information for displaying 
either the whole or a submultiple of the whole of the scanned 
image. If it is desired to display a smaller than one-sixteenth 
picture, the distance between the beginning of the block 34 
and the beginning of the block 36 can be reduced. For exam- 
ple, if it is desired to display a one sixty-fourth segment of the 
entire picture, the spacing between the beginning of block 34 
and the beginning of block 36 will correspond to the distance 
occupied by the number of elements in one-eighth of a line 
segment. Although the information has been shown as ar- 
ranged in 16-bit parallel format with 4-bit parallel per scan 
line, it is to be understood that the information blocks may be 
formatted in any. convenient or desired arrangement. Further- 
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more, the information blocks may contain more or less than 
four scan lines of information. 

The principles of the invention explained in connection with 
the specific exemplification thereof will suggest many other 
applications and modifications of the same. It is accordingly 
‘desired that, in construing the breadth of the appended claims 
they shall not be limited to the specific details shown and 
described in connection with the exemplification thereof. 

The invention claimed is: 

1. A method of mapping information on a movable storage 
media, wherein said information defines n lines of m elements 
per line of a scanned image for construction of at least one dis- 
play therefrom which comprises n/x lines of m/y elements per 
line, wherein x is equal to or greater than unity and equal to or 
less than n and y is equal to or greater than unity and equal to 
or less than m, comprising the steps of recording at least one 
line of said information along at least one track of the storage 
media, and recording a subsequent line of said information 
along another track of the storage media and spaced along the 
path of travel of the storage media from the beginning of the 
recording of said one line by a distance occupied by m/y ele- 
ments of information. 

2. A method as defined in claim 1, wherein x and y are in- 
tegral numbers. 

3. A method as defined in claim 2, wherein x is equal to y. 

4. A method of mapping information on and retrieving in- 
formation from a movable storage media, wherein said infor- 
mation comprises n lines of m elements per line of a scanned 
image, for construction of at least one display therefrom 
which comprises h/x lines of m/y elements per line, comprising 
the steps of recording at least one line of said information 


along at least one track of the moray media, recording a sub- 
sequent line of said information along another track of the 


storage media and spaced along the path of travel of the 
storage media from the beginning of the recording of said one 
line by a distance occupied by m/y elements of information, 
sensing a plurality of elements. from said one line, and com- 
pressing the data represented by said plurality of elements to 
form a display information bit. 

5. A method as defined in claim 4, wherein the data is com- 
pressed by a factor which is inversely proportional to x. 


